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To detect right ventricular involvement, lead V4R was
recorded within 10 hours of the onset of chest pain in
42 consecutive patients admitted with acute inferior wall
myocardial infarction. One week after the acute infarc-
tion, multigated equilibrium radionuclide ventriculog-
raphy was performed to assess right and left ventricular
ejection fraction. Two weeks after the acute infarction,
coronary angiography was performed to determine the
site and location of the obstruction leading to the in-
farction. Seventeen patients had an obstruction in the
right coronary artery proximal to the first branch to the
right ventricular free wall (group I); all of these had ST
segment elevation in lead V4R. Fourteen patients had an
obstruction in the right coronary artery distal to the first
branch to the right ventricular free wall (group 2); only
Acute inferior wall myocardial infarction can be caused by
occlusion of the right coronary artery, circumflex coronary
artery or a long left anterior descending coronary artery
extending over the apex of the left ventricle to the inferior
wall. Occlusion of such a long left anterior descending artery
may lead to an electrocardiographic pattern of both anterior
and inferior wall myocardial infarction. The differentiation
between occlusion of the right or circumflex coronary artery
cannot be made from the standard 12 lead electrocardio-
gram. It can, however, be done when additional right pre-
cordial leads and particularly lead V4R are recorded (I). It
has been shown (2-5) that recording precordial lead V4R
in patients with acute inferior wall infarction allows for
recognition of involvement of the right ventricle in addition
to left ventricular infarction.
Two groups of patients can be differentiated by recording
lead V4R during the acute phase of inferior wall myocardial
infarction: 1) Patients showing ST segment elevation of 0.1
mV or greater in lead V4R. In these patients, a proximal
occlusion of the right coronary artery before the takeoff of
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two of these patients had ST segment elevation in lead
V4R. In 11 patients, the obstruction was located in the
circumflex coronary artery (group 3); none of these had
ST segment elevation in lead V4R. Nineteen patients had
ST segment elevation of 1 mm or greater in lead V4R
(group 4). Left ventricular ejection fraction was not dif-
ferent among the four groups of patients, although the
right ventricular ejection fraction was significantly lower
in group 1 and group 4 patients.
It is concluded that ST segment elevation in lead V4R
reliably identifies the group of patients with inferior wall
myocardial infarction with depressed right ventricular
function. This phenomenon persists for at least 1 week
after infarction.
the first right ventricular branch is extremely likely. 2) Pa-
tients without ST segment elevation in lead V4R. In these
patients, inferior wall infarction can be the result of either
a distal occlusion of the right coronary artery or an occlusion
of the circumflex coronary artery.
After the occurrence of acute myocardial infarction, the
value of left ventricular ejection fraction has important prog-
nostic significance (6,7). It is conceivable that the degree
of impairment of right and left ventricular function in acute
myocardial infarction is related to the site and level of the
stenosis in the coronary artery (right or circumflex) respon-
sible for the infarction.
In this study, we prospectively evaluated right and left
ventricular function in patients with acute inferior wall myo-
cardial infarction in relation to the vessel responsible for
the infarction. In addition, the predictive value of ST seg-
ment elevation in right chest lead V4R to diagnose right
ventricular dysfunction was analyzed. ST segment elevation
in lead V4R is a transient phenomenon (I); therefore, only
patients admitted to the hospital within 10 hours after the
onset of chest pain are included in this study.
Methods
Study patients. Forty-two consecutive patients were
studied. Their ages ranged from 33 to 69 years (mean 54).
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All patients fulfilled the following criteria: 1) typical history
of chest pain, lasting more than 30 minutes; 2) admission
to the hospital within 10hours of chest pain; 3) characteristic
cardiac enzyme pattern of serum glutamic oxaloacetic trans-
aminase (SOOT) and creatine kinase (CK) for acute myo-
cardial infarction; and 4) characteristic electrocardiographic
changes for acute inferior wall myocardial infarction (serial
ST-T wave changes and the development of Q waves in
leads II, III and aVF).
At the time of admission, a standard 12 lead electrocar-
diogram and an additional right chest wall lead V4R were
recorded. For the next 3 days, only a standard electrocar-
diogram was recorded every 8 hours. At the time of the
electrocradiographic recordings, blood was taken to deter-
mine the serum levels of CK and SGOT.
Left and right ventricular scintigraphy. Seven days
after the onset of acute infarction, multigated equilibrium
cardiac blood pool imaging was performed using in vivo
labeling of autologous red blood cells with 15 mCi of tech-
netium-99m (8).
Images were acquired using a Philips gamma camera with
a parallel hole, all purpose collimator, interfaced to a ded-
icated Philips minicomputer. Data acquisition was per-
formed utilizing the left anterior oblique position in which
the best separation between the right and left ventricles was
achieved. Left and right ventricular ejection fractions were
calculated using a semiautomatic commercially available
software program that was previously validated by Standke
et a1. (9). The normal values in our laboratory are 60% or
more for left ventricular ejection fraction and greater than
40% for the right ventricular ejection fraction.
Cardiac catheterization and angiography. Ten to 14
days (mean 12.5) after the myocardial infarction, cardiac
catheterization was performed including left ventriculog-
raphy and right and left coronary artery angiography. A
reduction of 50% or more in the luminal diameter of a
coronary artery was considered significant. The coronary
angiograms were judged by two cardiologists, and differ-
ences in opinion were resolved by consensus.
The coronary artery demonstrating complete obstruction
or subtotal luminal narrowing was assumed to be the "in-
farct vessel." In the right coronary artery, the location of
a stenosis was recorded relative to the takeoff of the first
branch to the right ventricular free wall; the conus branch
was not considered.
Statistical methods. The unpaired Student's t test was
used to compare data from the different patient groups.
Results
Angiographic data (Table 1). In 31 patients, the right
coronary artery was the "infarct vessel;" in 17 patients, the
occlusion was proximal (group 1) and in 14 it was distal
(group 2) to the first branch to the free wall of the right
ventricle. In 11 patients, the infarct vessel was the circum-
flex coronary artery (group 3).
Electrocardiographic findings on admission and re-
lation to the infarct vessel. Nineteen (45%) of the 42 pa-
tients showed ST segment elevation of 1 mm or greater in
lead V4R (group 4). All 19 patients had occlusion of the
right coronary artery; in 17 of the patients (89%), the oc-
clusion was located proximal to the first right ventricular
branch, while in the other 2, the stenosis was located distal
to the first right ventricular branch, but proximal to a second
right ventricular branch.
Twenty-three patients had no ST segment elevation in
lead V4R(group 5). In 12 patients, the stenosis was located
in the right coronary artery; in none of these patients was
the occlusion located proximal to the first right ventricular
branch. None of the 11 patients with occlusion of the cir-
cumflex coronary artery had ST segment elevation in lead
V4R. None of the 42 patients studied had ST segment el-
evation in precordial leads VI to V5.
Left and right ventricular ejection fraction and re-
lation to the infarct vessel (Table 2). Left ventricular ejec-
tion fraction ranged from 36 to 70% (mean ± SD 53 ±
10) and right ventricular ejection fraction from 14 to 50%
(mean ± SD 37 ± 10) in the total group of patients. In
the 17 patients with a proximal right coronary artery occlu-
sion (group 1), mean left ventricular ejection fraction was
55 ± 7% and mean right ventricular ejection fraction was
29 ± 9%.
In 14 patients with a distal right coronary artery occlu-
sion (group 2), mean left ventricular ejection fraction was
56 ± 7% and mean right ventricular ejection fraction was
43 ± 5%. In 11 patients with a circumflex coronary artery
occlusion (group 3), mean left ventricular ejection fraction
was 53 ± 9% and right ventricular ejection fraction was
44 ± 3%.
There was no statistically significant difference in mean
left ventricular ejection fraction among the three groups.
Mean right ventricular ejection fraction was significantly
lower (p < 0.001) in group 1 compared with groups 2 and
3.
Left and right ventricular ejection fraction and re-
lation to electrocardiographic findings. Of 19 patients
with ST segment elevation in lead V4R during the acute
phase of myocardial infarction (group 4), 17 had an ab-
normal right ventricular ejection fraction 7 days later (mean
29 ± 8%). All 23 patients without ST segment elevation
in lead V4R had a normal right ventricular ejection fraction
(mean 44 ± 3%) (p < 0.001). Of 19 patients with ST
segment elevation in lead V4R (group 1 and 2 patients in
group 2), 14had a depressed left ventricular ejection fraction
(mean 54± 7%). Fourteen of the 23 patients without ST
segment elevation in lead V4R had an abnormal left ven-
tricular ejection fraction (mean 56 ± 7%) (p = NS).
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Table 1. Left and Right Ventricular Ejection Fraction, Number of Coronary Vessels Showing
Significant Stenosis and Location of the Lesion Causing Inferior Wall Myocardial Infarction
Location of Stenosis or ST t
LVEF RVEF No. of Coronary Arteries Occlusion That Caused Lead
Case (%) (%) With Stenosis> 50% Myocardial Infarction V4R
I 64 27 I Prox RCA +
2 52 48 I Distal RCA
3 66 35 I Prox RCA +
4 45 43 3 LCx
5 48 43 3 LCx
6 66 44 2 Distal RCA
7 59 47 2 Distal RCA
8 50 19 3 Prox RCA +
9 60 40 2 LCx
10 43 44 3 Distal RCA
11 49 28 2 Prox RCA +
12 51 30 1 Prox RCA +
13 57 46 I Distal RCA
14 46 45 I LCx
15 65 42 I LCx
16 54 42 3 Distal RCA
17 54 40 2 LCx
18 60 40 2 Distal RCA
19 52 44 I LCx
20 55 44 I Distal RCA
21 55 43 3 LCx
22 55 33 2 Prox RCA +
23 70 42 3 Prox RCA +
24 43 47 3 LCx
25 50 30 I Prox RCA +
26 55 33 2 Prox RCA +
27 59 42 3 Distal RCA
28 61 4 3 Distal RCA
29 45 31 3 Distal RCA +
30 58 23 I Prox RCA +
31 47 23 3 Prox RCA +
32 62 44 3 LCx
33 63 46 3 Distal RCA
34 59 16 1 Prox RCA +
35 55 14 2 Prox RCA +
36 45 37 2 Distal RCA +
37 63 50 2 LCx
38 53 26 2 Prox RCA +
39 61 48 I Prox RCA +
40 62 48 3 Distal RCA
41 44 31 3 Prox RCA +
42 50 27 I Prox RCA +
Mean ± SO 53.3 ± 10 37.4 ± 10
LCx = left circumflex coronary artery; LVEF = left ventricular ejection fraction; Prox = proximal to the
first branch to the right ventricle; RCA = right coronary artery; RVEF = right ventricular ejection fraction;
ST t = ST segment elevation; + = positive; - = negative.
One patient (Case 31) died. On admission this patient
had total atrioventricular block and signs of right-sided heart
failure. The central venous pressure was elevated and blood
pressure was 70/40 mm Hg. Swan-Ganz catheterization re-
vealed that end-diastolic pressure in the right ventricle was
twice as high as the pulmonary wedge pressure. After fluid
loading and insertion of a temporary pacemaker, the hemo-
dynamic situation improved rapidly. Three weeks after the
acute infarction, the patient died suddenly. Postmortem ex-
amination revealed severe three vessel coronary disease and
signs of an inferior wall myocardial infarction and right
ventricular infarction with an enormously dilated right ven-
tricle (Fig. I). The right coronary artery was occluded just
after its origin.
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Table 2. Left and Right Ventricular Ejection Fraction in the Different Patient Groups
LVEF RVEF
Group No. (mean ± SD) (mean + SD)
I. Occlusion in the RCA proximal to the I7 55 ± 7% 29 ± 9%
first branch to the right ventricle
2. Occlusion in the RCA distal to the 14 56 ± 7% 43 ± 5%
first branch to the right ventricle
3. Occlusion in the circumflex coronary artery II 53 ± 9% 44 ± 3%
4. ST segment elevation 2: I mm in lead V4R 19 54 ± 7% 29 ± 8%
5. No ST segment elevation in lead V4R 23 56 ± 7% 44 ± 3%
Abbreviations as in Table I.
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Discussion
Significance of ST elevation in lead V4R in inferior
wall infarction. Our study demonstrates that ST segment
elevation in lead V4R observed during the acute phase of
inferior wall myocardial infarction is indicative of depressed
global right ventricular function. The findings also confirm
our previous observation that patients with ST segment el-
evation in lead V4R generally have a proximal stenosis of
the right coronary artery. Therefore, a simple and inexpen-
sive tool, such as the electrocardiogram, provides infor-
mation that may be important for appropriate clinical man-
agement of patients with inferior wall infarction. Our data
do not support the data of Geft et al. (10) who observed ST
elevation in leads VI to V5 in patients with right ventricular
infarction. In none of our 42 patients was ST segment el-
evation observed in these precordial leads. Only 1 of our
17 patients with a depressed right ventricular ejection frac-
tion had clinical signs of right-sided heart failure. Thus,
right ventricular dysfunction often is not clinically observed
Fig.ure 1. Ca~e 31. A transvenous section of the heart in the only
patient who died 3 weeks after acute myocardial infarction. The
right ventricle (R.) is markedly dilated, whereas the left ventricle
(L.) looks normal.
and appears to have no short-term prognostic significance.
In the study group as a whole, the left ventricular ejection
fraction was well preserved (mean 53 ± 10%). It was de-
~ressed in 14 of the 17 patients with a depressed right
ventricular ejection fraction, and in 14 of 25 patients with
a normal right ventricular ejection fraction.
Limitations. Calculation of the right ventricular ejection
fraction in a multigated study is complicated by the changing
overlap of the right atrium and ventricle. Because there are
no reasons to believe that there is a difference between the
overlap of the right atrium in the different groups, we feel
justified in comparing the values of right ventricular ejection
fraction derived by multigated nuclear techniques in these
groups.
Prognostic significance. Long-term follow-up of these
patients is required to determine whether changes in right
ventricular function after acute inferior wall myocardial in-
farction have independent long-term prognostic significance
to what percent of patients with right ventricular infarction
develop right-sided heart failure and the extent of right ven-
tricular infarction in patients with such failure.
Our study does not make clear what amount of damage
to the right ventricle is required to result in the clinical
picture of right ventricular infarction. Although the inci-
dence is small, early recognition and appropriate treatment
is important because treatment of cardiogenic shock in this
setting is very different from that in patients with shock due
to massive involvement of the left ventricle (11).
Clinical implications. When right ventricular involve-
ment during acute inferior wall myocardial infarction does
not result in hemodynamic problems, one is inclined to
believe that a major part of the posterior septum and inferior
wall of the right ventricle led to the electrocardiographic
changes in the right precordial leads (V4R). Because of the
uncomplicated course of these patients, one might also be-
lieve that no or minimal abnormalities in right ventricular
function are present. Our study shows that in patients with
occlusion of the right coronary artery before the right ven-
tricular branch, severe depression of the right ventricular
ejection fraction is present. None of our patients (with the
exception of Case 31) had clinical signs of right-sided heart
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failure. However, in our department, hemodynamic moni-
toring is only performed when a patient is in poor hemo-
dynamic condition. Therefore, minimal hemodynamic ab-
normalities could have been present in those patients with
right ventricular infarction. Our findings indicate that in all
patients with acute infarction who have ST elevation in lead
V4R, damage to the right ventricle has occurred during the
infarction and is still present I week later.
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